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Abstract
Background: A new surgical technique, the Perineal Stapled Prolapse resection (PSP) for external rectal prolapse
was introduced in a feasibility study in 2008. This study now presents the first results of a larger patient group with
functional outcome in a mid-term follow-up.
Methods: From December 2007 to April 2009 PSP was performed by the same surgeon team on patients with
external rectal prolapse. The prolapse was completely pulled out and then axially cut open with a linear stapler at
three and nine o’clock in lithotomy position. Finally, the prolapse was resected stepwise with the curved Contour®
Transtar™ stapler at the prolapse’s uptake. Perioperative morbidity and functional outcome were prospectively
measured by appropriate scores.
Results: 32 patients participated in the study; median age was 80 years (range 26-93). No intraoperative
complications and 6.3% minor postoperative complications occurred. Median operation time was 30 minutes
(15-65), hospital stay 5 days (2-19). Functional outcome data were available in 31 of the patients after a median
follow-up of 6 months (4-22). Preoperative severe faecal incontinence disappeared postoperatively in 90% of
patients with a reduction of the median Wexner score from 16 (4-20) to 1 (0-14) (P < 0.0001). No new incidence of
constipation was reported.
Conclusions: The PSP is an elegant, fast and safe procedure, with good functional results.
Trial registration: ISRCTN68491191
Background
In 2007, we introduced a new surgical technique for
external rectal prolapse, the Perineal Stapled Prolapse
resection (PSP), and published the results of an initial
feasibility study the following year [1]. The PSP was
completed in 14 out of 15 patients with no intraopera-
tive complications. Apart from two patients with post-
operative bleeding from the stapler line, which required
transanal oversewing, no major complications occurred.
No early recurrence of the prolapse was found during
the postoperative follow-up of 3 months. We concluded
that the new procedure is safe and were encouraged use
of the new technique on more patients.
Compared to established perineal procedures such as
Delorme’s procedure, perineal rectosigmoidectomy [2]
or perineal rectosigmoidectomy with levatorplasty [3],
the main advantage of the PSP is the shorter operating
time [1]. In contrast to the modified perineal rectosig-
moidectomy procedure with a stapled anastomosis using
a circular stapler, the PSP creates a larger median cir-
cumference with less postoperative capacity reduction
and less anastomotic stenosis [1]. On the other hand,
the higher cost for the stapler had to be calculated and
the functional outcome is pending.
Over time we refined and improved the initial techni-
que and performed the PSP on a wider range of
patients. The aim of this study is to present the func-
tional outcome and the early follow-up from a larger
number of patients.
Methods
From December 2007 to April 2009 all patients with an
external rectal prolapse were evaluated for PSP. We dis-
cussed the advantages and disadvantages of the PSP
method with every patient and decided together on the
surgical technique. For frail patients with severe
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mended the perineal technique in accordance with pub-
lished recommendations [4,5]. The usual preoperative
examinations (full history, complete physical examina-
tion, electrocardiogram, chest x-ray and assessment of
the coagulation and haemogram) were performed. Then
the patients underwent PSP with no bowel preparation.
Before and after the procedure patients were interviewed
regarding their bowel function to obtain the Wexner
score. Twenty-one patients preoperatively complained of
severe incontinence (Wexner score ≥ 12) and 12
patients of constipation, according to Rome II criteria,
respectively [6]. A significant postoperative improvement
in continence was arbitrary, defined as a postoperative
halving of the preoperative Wexner score.
At the start of the operation, a single dose antibiotic
prophylaxis with a combination of a cephalosporin
(Mandokef® 2 grams) and metronidazole (Flagyl® 500
milligrams) was administered intravenously. The same
surgeon (FHH) was present at every operation either
performing the procedure himself or supervising collea-
gues. No patient from the previous feasibility study [1]
was included in this study. All complications were
recorded prospectively during the hospital stay and
follow-up and classified as proposed by Dindo D. et al
[7]. Follow-up visits were performed one month after
the operation (n= 32 patients) and a telephone interview
for the functional outcome after 2 (N = 32) and for the
assessment of recurrence after 6 (n = 18) and 12 (n = 8)
months.
The cantonal ethics committee ("Ethikkommission des
Kantons St. Gallen”) approved rectal prolapse resection
with the Contour® Transtar™ stapler and the prospective
data collection and the trial was registered on http://
www.controlled-trials.com under the number
ISRCTN68491191. From all patients written consent
was obtained for surgery, for anonymous data collection
and for publication of those findings and images taken.
Surgical Technique
The surgical technique has been described in detail pre-
viously [1]; therefore, we present here only a short
description and the main modifications. PSP was per-
formed under spinal or general anaesthesia in a lithot-
omy position. To free the pouch of Douglas from any
deep enterocele, a slight Trendelenburg position was
chosen. The prolapse was completely pulled out and
fixed by Allis clamps placed at its verge. To exclude the
entrapment of any intraperitoneal organ in the prolapse,
a very careful bi-manual examination was performed. In
addition to the initial technique, the prolapse was axially
cut open at the three (Fig. 1) and nine o’clock positions
with a linear stapler (e.g., ILATM 100; US Surgical, Nor-
walk, CT, or Proximate® Linear cutter 75 mm, Ethicon
Endo-Surgery) (Fig. 2). The staple line ended 1 to 2 cm
from the dentate line on both sides. To reach the
described end of the opening cut, it is advisable to
remove the white distal tip of the linear stapler on the
anvil side and to introduce the linear stapler with the
cartridge side into the prolapse. Doing this, the instru-
ment is able to cut and staple just to the end of the
anvil side under the surgeon’s vision. In female patients,
the stapler was fired after the digital exploration of the
back wall of the vagina to exclude its entrapment.
The prolapse was resected continuously counterclock-
wise by the curved Contour® TranstarTM and parallel
to the dentate line, first anteriorly starting at three
o’clock position (Fig. 3), second posteriorly beginning at
nine o’clock. After completing the resection, the anal
mucosa and the neorectum fell back into place sponta-
neously. The stapled resection line was inspected using
a transparent speculum. Absorbable monofilament
sutures were performed to ensure haemostasis and to
strengthen the anastomosis. The weight of resected
tissue was documented.
Statistics
Median and range are shown for all data. Wexner score
pre- and post-PSP were compared by the Wilcoxon
matched pairs test. P < 0.05 was considered statistically
significant.
Results
Thirty-nine consecutive patients with an external rectal
prolapse were evaluated for surgical treatment. Seven
patients opted for an abdominal procedure: 3 for a
laparoscopic resection rectopexy, 2 for a laparoscopic
suture rectopexy and 2 for a laparoscopic ventral recto-
pexy. The PSP was performed on 32 patients, with a
median age of 80 years (range 26-93). Two of the
patients were male. In 26 patients the external rectal
prolapse was a first-time occurrence, whereas the other
6 patients suffered a recurrence and had undergone sur-
gery at least once before using different techniques. The
median American Society of Anaesthesiologists Grade
was II (range I-III). Sixteen patients were operated on
using spinal, the other sixteen using general anaesthesia.
In all 32 patients, the PSP was successfully completed
with no intraoperative complications. The median
operation time was 30 minutes (range 15-65) and 6 car-
tridges(range 4-12) were used for the resection. The
median weight of the specimen was 60 g (range 18-190).
The number of cartridges used increased with the
weight of the specimen (Fig. 4). The double axially
stapled opening of the prolapse was performed on half
of the patients. Complications occurred in 2 patients
(6.3%) postoperatively within 30 days. One patient had a
significant elevated body temperature of 38.5°C 17 days
Hetzer et al. BMC Surgery 2010, 10:9
http://www.biomedcentral.com/1471-2482/10/9
Page 2 of 8after the surgical intervention, caused by a common
cold (complication grade I needing no further interven-
tion) [7]. One patient with continuous ambulatory peri-
toneal dialysis (CAPD) developed peritonitis two days
after the procedure and had to be treated for 14 days
with antibiotics, grade II (complication needing medica-
tion) [7]. The median postoperative hospitalisation was
5 days (range 2-19). In one female patient functional
data were not available. The median Wexner inconti-
nence score before PSP was 16 (4-20), after PSP 1
(0-14), respectively (P < 0.0001) (Fig. 5). The median fol-
low-up was 6 months (4-22). Before surgery twelve
(39%) patients complained of constipation, 10 (31%)
reported a continuation of their symptoms after surgery.
Discussion
The excellent short-term outcome, described in the fea-
sibility study on the PSP, could be successfully repro-
duced in this study with 32 patients. Additionally, the
modified technique is faster and simpler and was per-
formed without major complications. The considerable
improvement in the patients’ faecal continence after PSP
and the functional results achieved confirm the
advantages of PSP compared to established surgical
techniques. Severe faecal incontinence disappeared in
90% of patients after PSP with no new onset of severe
constipation occurring.
The more invasive a surgical procedure is, the longer
the convalescence and the higher the complication rates
can be [8]. Abdominal approaches have low recurrence
rates but are associated with higher rates of morbidity
and mortality [9]. One of the abdominal procedures is
the mesh rectopexy with anterior or posterior insertion
of foreign material such as fascia lata, non-absorbable
synthetic meshes or absorbable meshes. The assumption
is that this material evokes more fibrous tissue forma-
tion than an ordinary suture rectopexy [10]. The disad-
vantage of the posterior procedure is an increased risk
of infectious complications, such as significant pelvic
sepsis, which has been reported in 2% to 16% [11] of
cases. In the event of a synchronous resection, the theo-
retical risk of infection is increased [12]. For the anterior
sling rectopexy, called the Ripstein procedure, a 52%
complication rate was determined by Roberts et al. in
1988. The presacral haematoma dominated with 8% of
cases as the most frequent postoperative complication
Figure 1 Fixation. The prolapse was completely pulled out and fixed by Allis clamps. Then the prolapse was axially cut open at three o’clock
with a linear stapler.
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scopic technique with laparotomy and demonstrated a
reduction in postoperative pain and hospitalisation in
t h ec a s eo ft h el a p a r o s c o p i cr e c t o p e x y[ 1 4 ] .I ns p i t eo f
the advantages, the mortality for the laparoscopic tech-
nique still ranged between 0% and 3% [11].
For elderly and frail patients with co-morbidities, the
perineal procedures such as the Delorme operation and
the perineal rectosigmoidectomy represent low-risk
techniques associated with high recurrence rates. In
2003 Watkins et al. published a long-term follow-up of
a modified Delorme procedure with 52 patients. In 25%
they observed postoperative complications, such as urin-
ary retention, fever, hypokalaemia, cardiac arrhythmia,
suture line dehiscence, perineal cellulitis and bleeding,
according to grades I to IIIb of the Dindo classification
[7]. Kimmins et al. presented their results of a series of
63 consecutive Altemeier repairs in 2001 [9]. Overall,
they found anastomotic leak, stenosis, rectovaginal fis-
tula and bleeding as postoperative complications in 11%.
Figure 2 Separation. Separation of anterior and posterior wall of the prolapse after secondopening with a linear stapler at nine o’clock.
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table postoperative follow-up (6.3%). In one patient with
CAPD we had to treat a potential severe complication.
Two days after the procedure she developed a tempera-
ture and abdominal pain and the dialysat presented
signs of peritonitis. The abdominal CT scan showed an
air bubble on the anastomosis side and signs of inflamed
tissue. Fortunately, this small anastomosis leakage and
peritonitis was successfully treated with i.v. antibiotics
and parenteral nutrition for 10 days while the patient
continued peritoneal dialysis. We recommend a careful
over-suturing of the stapler line to prevent postoperative
bleeding and to minimise anastomosis dehiscence. It is
worthy of note that the open techniques are accompa-
nied by a mortality rate of 0-16% compared to other
perineal procedures such as the Delorme operation with
4-38% and Altemeier’s rectosigmoidectomy with 0-16%.
Fortunately, we had no mortality in our study of PSP.
Figure 3 Resection. Resection of the prolapse continuously counterclockwise by the curved Contour® Transtar
TM and parallel to the dentate
line, first anteriorly.
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Figure 5 Wexner faecal incontinence score. (continent = 0, most severe incontinence = 20) before (= Pre-PSP) and after stapled perineal
prolapse resection (PSP) (= Post-PSP). Horizontal line = median.
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with a rectal prolapse, maximum length of 10 cm and a
weight of up to 100 g. Larger prolapses, such as a colon
sigmoideum prolapse, are technically more demanding,
increasing the use of cartridges and the duration of the
operation (Fig. 4).
A part of the cure of the prolapse, the most important
fact for the patient, is the functional outcome of the sur-
gical treatment chosen. In the following are the three
most determinant aspects of functional outcome: incon-
tinence, constipation and the consequences of nerve
damage and adhesions.
Incontinence
The total rectal prolapse is accompanied by faecal incon-
tinence ranging from 35-100% [15]. In the present study,
21 of 31 patients (68%) complained of preoperative faecal
incontinence. After the PSP the faecal incontinence
improved considerably in 9 patients or even disappeared
completely in 15 patients (Fig. 5). In two patients (6.5%),
one with low grade faecal incontinence and the other
with no faecal incontinence, the PSP worsened the situa-
tion. One of them complained of massive preoperative
constipation and was very satisfied about the altered
situation. The improvement in continence after PSP is in
accordance with other surgical techniques for rectal pro-
lapse. Except for a few particular cases, all current surgi-
cal procedures improve faecal continence. In 1996 Graf
et al. described a worsening of continence in 12% after
suture rectopexy in a retrospective study with 53 patients
[16]. In 1982 Launer et al. presented a retrospective
study with 54 patients [17] and Schultz et al. published a
study with 69 patients in 2000 after the Ripstein proce-
dure [18]. Both determined a 10% worsening of the preo-
perative incontinence as well as declared after rectopexy.
Constipation
One of the salient postoperative complications of the
transabdominal surgical techniques is constipation up to
50% [19]. In particular, existing preoperative constipa-
tion might worsen after the transabdominal intervention
[20-22]. Some authors recommend a concomitant resec-
tion [23-25,21,26,27], which decreases the postoperative
constipation rate by about 50% [28], but unfortunately
increases the mortality rate to 10-15% because of the
potential insufficiency of the anastomosis. None of the
patients complained postoperatively of a renewed onset
of constipation during the follow-up period. However,
the follow-up period is too short to evaluate patients
according to the preoperative criteria.
Nerve damage and adhesion
The high risk of sexual dysfunction for men and the
dysfunction of micturition after transabdominal
rectopexy is caused by nerve damage. In 1998 Yakut et
al. declared that the risk for impotence for men after
transabdominal rectopexy with dorsal mobilisation is
17% [29]. A modified technique was introduced by
D’Hoore et al. In 2004 [19] and two years later the
author presented a study with 109 patients. All under-
went the new, autonomic nerve-sparing laparoscopic
technique, called laparoscopic ventral recto(colpo)pexy
for rectal prolapse [30]. The aim of this study was to
assess the mid-term outcome with regard to functional
outcome, morbidity and recurrence rate. Although no
mortality or major morbidity occurred and minor mor-
bidity was noted for 7% of the patients, and a recurrence
rate of 3.7% was observed, the risks mentioned below of
intrabdominal surgical techniques should not be dis-
counted. Every transabdominal surgery causes adhesions.
For women of childbearing age these adhesions might
result in infertility. For that reason one female patient of
27 years preferred the PSP, and another because of con-
tinuous ambulatory peritoneal dialysis.
An early recurrence was observed in one patient. She
had been operated on using the Delorme technique
twice before and the rectal prolapse occurred 11 months
after the PSP intervention. We resolved the recurrence
with a laparoscopic ventral rectopexy. The data provided
represent only a mid-term follow-up and a comparison
to other surgical techniques is not reasonable.
In the follow-up interview we asked every patient
about his satisfaction with the result after the surgical
intervention. Twenty-four (77%) patients spontaneously
assessed the PSP as the right decision and were content
to very content with the outcome.
Conclusion
The present study confirms the good subjective and
objective results of the previous feasibility study [1]. The
modified technique with the two axially stapled cuts at
three and nine o’clock simplifies and accelerates the
intervention and allows it to be safely performed. The
results and the recurrence rate of the present mid-term
follow-up are comparable or even superior to those of
current perineal methods and encourage taking the indi-
cation of PSP beyond the elderly and frail patient. One
limitation is the unknown recurrence rate in the long-
term follow-up; however, if necessary a recurrence can
be successfully treated by an abdominal procedure.
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